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DETAILED ACTION 

1 . Claims 8-16 and 25-28 are rejected. Claims 1-7 and 17-24 have been canceled. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 21 April 
2008 has been entered. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 8-11 and 25-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent No 6,018,524 to Turner et al (hereafter Turner) in 
view of US Patent No 7,162,481 to Richardson et al (hereafter Richardson). 

Referring to claim 8, Turner discloses a method for updating a forwarding 
database [forwarding table], comprising: 
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forming a hierarchical tree structure having root, branch and leaf nodes that 
define (i) at least a minimum number (N/T) of sub-databases of the forwarding database 
and (ii) respective bit combinations associated with the sub-databases (see column 2, 
lines 12-13; column 4, lines 50-56; Fig 6; and Fig 7); 

modifying the hierarchical tree structure in accordance with one or more update 
operations [insertion strategy] (see column 14, lines 42-43 and Fig 19); and 

updating one or more of the sub-databases to reflect modifications made to the 
hierarchical tree structure, wherein the one or more updated sub-databases 
corresponds to only those portions of the hierarchical tree affected by the update 
operation [incremental algorithm done by doing the Insert algorithm for an individual 
prefix when a new prefix is added] (see column 17, line 60 - column 18, line 34). 

Turner fails to explicitly disclose the further limitation of the tree structure wherein 
each prefix of the N prefixes is stored within one of the databases having an associated 
bit combination that matches the corresponding bits within the prefix, wherein each of 
the sub-databases has no more than a pre-determined number (T) of prefixes, and at 
least one of the sub-databases includes a plurality of the prefixes. Richardson 
discloses a multi-bit trie, including the further limitation of the tree structure wherein 
each prefix of the N prefixes is stored within one of the databases having an associated 
bit combination that matches the corresponding bits within the prefix, wherein each of 
the sub-databases has no more than a pre-determined number (T) of prefixes, and at 
least one of the sub-databases includes a plurality of the prefixes (see column 4, lines 
20-62 and Fig 3). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize the multi-bit tree structure of Richardson to replace the tree structure 
of Turner. One would have been motivated to do so in order to improve access speed 
by utilizing a multi-bit trie (Richardson: see column 1, lines 31-36). 

Referring to claim 9, the combination of Turner and Richardson (hereafter 
Turner/Richardson) discloses the method of claim 8, wherein said forming comprises, 
beginning with a most significant bit of the N number of prefixes, repeatedly splitting the 
N number of prefixes into a plurality of nodes extending between and including a root 
node and a plurality of leaf nodes, and wherein each of the plurality of leaf nodes 
corresponds to one of the sub-databases (Turner: see column 5, lines 41-62 and Fig 7). 

Referring to claim 10, Turner/Richardson discloses the method of claim 9, 
wherein said modifying comprises performing the update operations on one or more of 
the plurality of leaf nodes, wherein the update operations are selected from a group 
comprising: adding [insertion] a new prefix to the forwarding database, deleting an 
existing prefix from the forwarding database and modifying an existing prefix in the 
forwarding database (Turner: see column 14, lines 42-43; column 17, line 60 - column 
18, line 34 and Fig 19). 

Referring to claim 11, Turner/Richardson discloses the method of claim 10, 
wherein said modifying comprises performing the update operations on one or more of 
the branch nodes (Turner: see column 14, lines 42-43; column 17, line 60 -column 18, 
line 34 and Fig 19). 
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Referring to claim 25, Turner discloses a computer-readable storage medium 
having recorded therein one or more sequences of instructions which, when executed 
by a processor, cause the processor to update a forwarding database having a number 
(N) of prefixes, including causing the processor to: 

form a hierarchical tree structure having root, branch and leaf nodes that define 

(i) at least a minimum number (N/T) of sub-databases of the forwarding database and 

(ii) respective bit combinations associated with the sub-databases (see column 2, lines 
12-13; column 4, lines 50-56; Fig 6; and Fig 7); 

modify the hierarchical tree structure in accordance with one or more update 
operations [insertion strategy] (see column 14, lines 42-43 and Fig 19); and 

update one or more of the sub-databases to reflect modifications made to the 
hierarchical tree structure, wherein the one or more updated sub-databases 
corresponds to only those portions of the hierarchical tree affected by the update 
operation [incremental algorithm done by doing the Insert algorithm for an individual 
prefix when a new prefix is added] (see column 17, line 60 - column 18, line 34). 

Turner fails to explicitly disclose the further limitation of the tree structure wherein 
each prefix of the N prefixes is stored within one of the databases having an associated 
bit combination that matches the corresponding bits within the prefix, wherein each of 
the sub-databases has no more than a pre-determined number (T) of prefixes, and at 
least one of the sub-databases includes a plurality of the prefixes. Richardson 
discloses a multi-bit trie, including the further limitation of the tree structure wherein 
each prefix of the N prefixes is stored within one of the databases having an associated 
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bit combination that matches the corresponding bits within the prefix, wherein each of 
the sub-databases has no more than a pre-determined number (T) of prefixes, and at 
least one of the sub-databases includes a plurality of the prefixes (see column 4, lines 
20-62 and Fig 3). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize the multi-bit tree structure of Richardson to replace the tree structure 
of Turner. One would have been motivated to do so in order to improve access speed 
by utilizing a multi-bit trie (Richardson: see column 1, lines 31-36). 

Referring to claim 26, Turner/Richardson discloses the computer readable 
storage medium of claim 25, wherein the computer readable storage medium is directly 
coupled to, or incorporated within, the processor, and wherein at least a portion of the 
sub-database at each leaf nodes is contained within the computer readable storage 
medium (Turner: see column 15, lines 60-62; column 16, lines 1-10 and Fig 14). 

Referring to claim 27, Turner/Richardson discloses the computer readable 
storage medium of claim 26, wherein the computer readable storage medium comprises 
random access memory (Turner: see column 15, lines 60-62; column 16, lines 1-10 and 
Fig 14). 

Referring to claim 28, Turner/Richardson discloses the computer readable 
storage medium of claim 26, wherein, the memory structure comprises one or more of a 
random access memory, a content-addressable memory, or a network search engine 
(NSE) (Turner: see column 5, lines 18-31). 
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5. Claims 12-16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US Patent No 6,018,524 to Turner et al as in view of US Patent 7,162,481 to 
Richardson et al as applied to claim 10 above, and further in view of US Patent No 
6,735,600 to Andreev et al (hereafter Andreev). 

Referring to claim 12, Turner/Richardson discloses modifying the tree structure, 
however, Turner/Richardson fails to explicitly disclose the further limitations of splitting a 
leaf node or merging a leaf node. Andreev discloses modifying a tree structure by 
inserting and deleting entries (see abstract and column 3, lines 43-52), including the 
further limitation wherein said modifying further comprises one or more of the following 
steps: 

splitting into at least one additional pairs of leaf nodes, a leaf node associated 
with a sub-database to which a new prefix is to be added and which, upon adding the 
new prefix would contain more than T prefixes (see column 3, lines 52-58); and 

merging with a branch node, a leaf node associated with a sub-database which, 
upon completion of an update operation, would be left with fewer than a predetermined 
number of prefixes (see column 3, lines 59-65). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize the steps of splitting and merging the nodes of the tree structure as 
disclosed by Andreev to modify the tree structure if Turner. One would have been 
motivated to do so in order to decrease the time it takes to update a tree during 
insertion or deletion since lookup procedures are a major source of bottlenecks in high- 
performance routers (see Andreev: column 1, lines 25-30). 
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Referring to claim 13, the combination of Turner/Richardson and Andreev 
(hereafter Turner/Richardson/Andreev) discloses the method of claim 12, wherein said 
merging is performed: if either 

(i) the total number of sub-databases defined by the hierarchical tree structure 
would be, absent said merging, greater than a predetermined number; or 

(ii) a predetermined time period has passed, in which no merging was performed 
(see column 3, lines 54-58; column 4, lines 37-52; and column 7, line 28 - column 8, 
line 7). 

Referring to claim 14, Turner/Richardson/Andreev discloses the method of 
claim 13, wherein said merging further comprises repeatedly merging the leaf node and 
the branch node up towards the root node if the total number of prefixes within the leaf 
node, the branch node and any subsequently merged branch nodes remains less than 
the minimum number of prefixes (see column 7, lines 28 - column 8, line 7). 

Referring to claim 15, Turner/Richardson/Andreev discloses the method of 
claim 12, wherein said merging is performed only if no other node exists below the 
branch node that can be paired with the leaf node, such that the combined number of 
prefixes within the leaf node and the other node is greater than T (see column 3, lines 
54-58; column 4, lines 37-52; and column 7, line 28 - column 8, line 7). 

Referring to claim 16, Turner/Richardson/Andreev discloses the method of 
claim 15, wherein, said merging is performed no more than one time in response to an 
update operation (see column 3, lines 54-58; column 4, lines 37-52; and column 7, line 
28 - column 8, line 7). 
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Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

• US Patent No 5,575,91 0 to Bialkowski 

• US Patent No 6,571 ,31 3 to Filippi et al 
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